Immunohistochemical characterization of calcitonin gene-related peptide in the trigeminal system of the familial hemiplegic migraine 1 knock-in mouse.
Familial hemiplegic migraine type 1 (FHM-1) is caused by mutations in the CACNA1A gene, with the R192Q mutation being the most common. Elevated calcitonin gene-related peptide (CGRP) levels in acute migraine and clinical trials using CGRP receptor antagonists suggest CGRP-related mechanisms are important in migraine. Wild-type and R192Q knock-in mice were anaesthetized and perfused. Using immunohistochemical staining, the expression of CGRP in the trigeminocervical complex (TCC) and in the trigeminal and dorsal root ganglia was characterized. There was a 38% reduction in the percentage of CGRP-immunoreactive cells in the trigeminal ganglia (p < 0.001) of R192Q knock-in mice compared to wild-type animals. The size distribution profile of CGRP-immunoreactive cells within the trigeminal ganglia demonstrated no significant difference in cell diameter between the two groups (p ≥ 0.56). CGRP expression was also reduced in thoracic ganglia of R192Q knock-in mice (21% vs. 27% in wild-type group; p < 0.05), but not in other ganglia. In addition, decreased CGRP immunoreactivity was observed in the superficial laminae of the TCC in R192Q knock-in mice, when compared to the control group (p < 0.005). The data demonstrates that the FHM-1 CACNA1A mutation alters CGRP expression in the trigeminal ganglion and TCC. This suggests further study of these animals is warranted to characterize better the role of these mutations in the neurobiology of migraine.